Introduction and Preliminaries
Blum and Hewitt first proposed two-dimensional automata as a computational model of two-dimensional pattern processing, and investigated their pattern recognition abilities [1] . Since their, many researchers in this field have investigated the properties of automata on a two-or three-dimensional tape. On the other hand, the question of whether processing four-dimensional digital patterns is more difficult than processing two-or threedimensional ones is of great interest from both theoretical and practical standpoints. Thus, the study of four-dimensional automata as the computatinal model of four-dimensional pattern processing has been meaningful. From this point of view, we are interested in fourdimensional automata. In the multi-dimensional pattern processing, designers often use a strategy whereby features are extracted by projecting high-dimensional space on low-dimensional space. From this viewpoint, we introduce a new computational model, k-neighborhood template A-type three-dimensional bounded cellular acceptor (abbreviated as A-3BCA(k)) on four-dimensional tapes, and discuss some basic properties. (An A-3BCA(k) consists of a pair of a converter and a configuration-reader. The former converts the given fourdimensional tape to the three-and two-dimensional configuration and the latter determines the acceptance or nonacceptance of given four-dimensional tape whether or not the derived two-dimensional configuration is accepted [2] . When an input four-dimensional tape is presented to the A-3BCA(k), a three-dimensional cellular automaton as the converter first reads it to the future direction at unit speed (i.e., one three-dimensional rectangular array per unit time), and a two-dimensional cellular automaton as the converter next reads a converted threedimensional configuration downward at unit speed (i.e., one plane per unit time). From this process, the fourdimensional tape is converted to a configuration of the converter which is a state matrix of a two-dimensional cellular automaton. Second, two-dimensional automaton as the configuration-reader, reads the configuration and determines its acceptance. We say that an input four-dimensional tape is accepted by the A-3BCA(k) if and only if the configuration is accepted by the configuration-reader. Therefore, the accepting power of the A-3BCA(k) depends on how to combine the con-verter and the configuration-reader. An A-3DBCA(k) (A-3N BCA(k) ) is called a k-neighborhood template A-type three-dimensional deterministic bounded cellular acceptor (k-neighborhood template A-type threedimensional nondeterministic bounded cellular acceptor). 
Main Results
We deal with only four-dimensional input tapes which each side-length is equivalent. Then, we get the following theorems. 
